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B(X2,V2) 




Iff** 





<» v 


-A(*i»J/i) 


--*- 




Vi - Vi 



>c—. .. 


." I>r r MZ‘jtr.\\\yc:.'imt 
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jL_Jl y US 4 JLp! J\ ^ jU im >0 jU lil 


(1 


J 



y UK tji—1 <?*^i 



•u^' Ji 

I oU ira < 0 dl^ ISI 

f f 


(2 


£_* j« -U-: .~ . < J I Lfj«-waj jd\ 9 J-k y» 

. m = tan0 of ‘oU~Jl j_pJ 


m 



I j\ 




Jl 


(3 


. 1 ♦ 





cm 2 j-a 
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aAvwW 






Jr* 







4 + fi 





l ka 2 Irij! 


<uLp ik&j 4 JL 0 

♦« ** » 

m 4L* o\j i(xi,y\) ikiJL “yj jJ>) L 




I ibU. (I 

\ b\ yO yd 


. L 



1 ^Jp B(x,y) ialo iki (_$! i>-b 


y-y\ 

X — X\ 


m jl wl>o 5 Jw? £ja 



. 4J-P aIoAJJ 4 4JL4 <L» L 



I ifcU* 



i 




X 
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y-y i 




i x\ = lj y i 



l . . 

"1 = 0 u* 




m 


V 2 - y\ 

X2 - X\ 


»*i_Jj iaJ-p LL^js- (^4JI Jc^'j t-A(*i,yi) 



i ^^>-1 jSc: 

4 AJ LJI iiJl 
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7.1 JSuld 


13 JL_la 


.(1, 4 )j (3, 2) 



t j 


Ut 



I ilsU* 


y i 


^2 - yi 

X 2 - X\ 


llaJalS t ii 


I Js>%2~* t 


(a; - xi) 




<• Vi = 4j X! = 3j yi 


2 a* 


y + 2 


4 + 2 


(x-3) 


y + 3.x — 7 :o 




4jsdaiL JJ! J i J <Ju* Si*^ Jb 1 < 0 ^ bus ( 3 


* ,^s 

lT 


m aLj> o I j 


ojIjULo ob 


<>* 


L 



\ b\ 



'. (1) I Jj>eJ t <dxajj I 4^w? bb»-*l~^ 


Vi =m(x-x 1 ) 
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* 


y - y\ = 0 



.A(x hyi ) ikUL jUJl JaS\ ibU, 



^Jl J\) \L*]j L ^.s^Jl jLT ISI (5 

.xi y> i-uip i]aZ gH J ~~Jl oU <.A{x\,yi) 

! jU <.L i*lp ikij (x, y) cJlS 1SI 

x — x\ = 0 






L 


^(®i.yi) i 


B(x, y ) 
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.(2, 1) ikajl J*i ( %-3=—-jl *kU> ap-jl 






= 3 : tuij, 


aIjlpI a, b, c ^ 



I ldl*i 



iAx + By + C = 0 : ^ a 3^U-J oUJl ijj^i\ 
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4 Ax + c = 



0 o 15 IS! 




* 


Cr* ] *}*r 





^y. 


‘tr-b 



5j.i U~« 




1 L^l*j 4 By + C — 0 * l)U 


4,8^0, A = 0 ulS* IS! (3 





jy^ ir* 







ikUc* 


c 




J5 


ojljJL* 



4 .1 a . 2 * ] L (_£*JJl I 5J.iL*.* Jlj>-j I 46 ^Jj 1 ^v^jj 



W 




m = -3,(7,-2) (4 


m 


0, 





CKi ^ iL ~* J| ‘ 10 c^l 7 U - 4 dHJ 



# 

» 



•* 



(4,8)j (3,2) (8 

(2) 2)j (-1,-1) (10 


(-1,1b (7,11) (7 
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. ob 



> (-2,3) 

> i>j*» (-2,3) 




{ ^jc -J! iJ^U^a wb>-j! (11 

itabca ~b>-jl (12 


t y — mx + b j^ji j* 



I 118 13 y> jy 



w 

J 


'.otaUaJl jy>*-* {j* 1 bj 4 


m 


x + 2y = 0 (14 


y 


1=0 (16 


3x — 2y = 5 (13 
2 y — 5x — 10 = 0 (15 


-y — —x = 1(18 


X 


5 


3 


i» + ! (l7 


^j-Lp IjOJj-£jj 4(4,—4) ikiJL <jp4J' 



1 U-o Jj>- j I (19 


. 2x — 5y + 3 = 0 



I 



Ljljj* o 4 (—2,3) -daiiSU 


. 3x + 10y = 12j 14x - 2y = 5 


LtfJ <daJib j^-U x + 2 y 


15 





x + y 


«dxaJ JaxiI y*y 




iSXji 


o 9 Ll12l- 4 x + y 


«• 

* -■ ^3 .• *. 

«ji 


r 

4 

• 1 - 

»v» 0 »J 1 

e 1 * 1 

.. . 5 .. 

«ji 



2x — 

y = 


1 

5 * = 

= y 


<J| Jlsj-jI (20 


2 y 


1 


iiaJLj Jb^j 


JL>-j I (22 


5 



I ital*-* (23 


y 


* jL s 


ji 





L 


1 





L*2J £ 



i ^ hj\j}\ e cJIS' 131 (24 


<jl £w?J ^(Ji-*'^! JSC 2 JI ^iaj!) Li TT12J 


tanO 


rn 1 — m 2 

1 + mi .?B2 
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4 8x + 5y + 2 = 0 
. 5x — 6y + 1 = 0 
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Uv y> toLjLjuJl JJl>- ilO ^yJl 1 {j* <_<^ 

liiJipSfi 


3x + 6 > -3 (2 


x-2 < 5 (1 


2a; + 4| <3 (4 


, 2a; - 4 „ /r 

4 <—r—<3 (6 


3 

3x + 17 


4 


> 12 (8 


1 


x 



(10 


1 - 3x < -2 (3 


4 


3 


X 


2 < -2 (5 


8 — 3x 
2 


< 3 (7 


1 >^-(9 


x — 2 x + 3 


x 


Ml < x 

-y 

ji 

0\* <11 

■ MM = 

\xy\ ji 

OV (12 

. X — | 

— X 

jl 

<13 


<>; 116 J\ 14 JA 



*W 


(—2,0)j (8,-1) (15 


(4,7)j (1,3) (14 


• ( 2,6)j (-4,4) 


(—1) —2)j (-3,-7) (16 




(17 


t (—1,1) iJaJLJlj jLJi ..I \ J^rji (18 


2x + 5 y = 6 


^Jlp cP 4 (0) 1) AJaJajJL jLoJl Jjj-jI (19 

2x 4- 5y = 6 
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***** 


. 2x 4-13 y — 1 j x — y — 7 




ISj aJo ju Jb>- j I ( 2 

+ 2 y — 3 I La 

J jUi 1 italic* Jl>- jl (2 



* (2? —l)j (2,3) 


.(-1,-3) ikiJl jUJl (2 




^obU^Jl j* —2x + 3y=l 


i4x + 3y=— 6 ^JUl 


I ^2Jl La 

M> 




f 


* 





.2 


6 J 


IJua-4 ob 




p p p 

jl £c^2>jl C^Ls^Vl ^jL^JLa kL-ii-* Jj>-b 

jJijI) ^LaJjl ^jL*J c^JjuJl ^2>L2>i II 4.L2.131 ^^-a 


4-bL*-a Jj>* j I (25 


<>* 

c^Jl5 bi (26 



.(J£jJl 




I 




d 






I S_bL*^a Jj>- j I ( 


(1,3) iiL^Jl 


J 4Jui2 J ^kj>- j-o-Jj (0,0)j ( — 2,1) 


.(-l,5)j 


x 


2 


14 


:r — 3 


< 2 61; 



*• * 


<> 


<?S 


ijljJl ^15 ^ (-2,-2) t (2, —1) t (1,3) ^Ul ^JiJl J* 

. <Ukjli JjjIj ^ oL*l?lo ^ja„3 (jl 
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Sets and Functions 
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N = {1,2,3,4,...} (3 

{(2, b 1 c} *LPi ^L*3 t 4-w^.A I aJ ^j3 U-JjJ 

.{6, c, a} ap^*>*-<JI 1 4 *Ju 




UJU 



x 


. U jS> JP ip J*sy<j\ 


Up 



frUapI (2 

4 * * 


a Uj-^Lp JJUJ {x : P(x)} ^Ui 


. P 


:*Ai. 


** 



4. AP 


A = {x:12j 0 ^jl iJLp x} = {2,3,5,7,11} (4 

«• 

B = {x G IN • 3 < x < 7} = {3,4,5,6} (5 


J\ (^i) b\ J* (g) >^i f a* 

•* * 

.(ol ,> iJVaU (:) 


u*** J> r^-i 


(The Empty Set) aJU*JI 

^ ^ LS^ 'Sjr^ ^ APj.*J>t^j! tjF* 


aJL>J| APj^->^Ji Jjp (^li) 0 J^jJl 

.guji ip j^j>^ji jp {} jU-Vi 


* 

£ 



* 


A = {x: y-^il ^ ^yrjj j4p x} (6 

+* 

B = {x : ii^» 200 jjUo o ^<*p c-JU? x} (7 









* 

y^o t (A — i?) jl B it-I ^jLj yl 

. oJj^Ij ip j^j>t^J 1^15 lil yl 





ry^JiUt 
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.ACB oil i. A = {2,9,10} 


iB= N 















.Be A dJL5J6j AcB^ jlS - lilj lil A — B 






. S (2 

Ju>- Cj Ip ip o (3 





5 7 cj>Vc.ja-^a\ 




A = {x G R : x 2 - 8s + 12 = 0} 

B={ 6 } 

C={ 2,4,6} 

D — {2,4, 6,8,...} 




■^Cjl ^ ^ iB C C j ACB j\S lil (2 

* 

VOj ‘sids^ ^Lp jSLl ^ ^ 6 ^1 3 yjLdl j> 

■ JJ% JU I L-O+0 jJ | y 

{x € N: X < 5} (3 
{x £ M : 4x 2 — 4x — 1 = 0} '5 


{i G I: i 2 < 9} (4 
{a: € IN: 3 < x < 5} (6 
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.AuB 




An B = {x : x G A j x € B} 


(Complements) 3 


jji i Bj A 1 or^B j A CjU !ii 

y y,3 <-B y Ss^y A y ~y-y y ls ^' 

. A - B y dJJJJ 


A — B={x:xeAj x £ B} 



\ 



A ipi^-sjJL B A — B jli t B C- A calls' \A 

.BiyJISSii y y _, 
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jU 


- iULiJ! iPj^Jl jl £jA jt-^jJl ^^Jlp 


<l»Li <Lpjp>J>e~4 iiljLA <J 4^0 


* * 


c^ 3 S* 



<L*~ia 11 ^(JLpVI 5 


Lpj-<>j>t^Jl L^3 ^Jw 4 L*jo aJL>* JjS” 

I *aip ’ J lt*J I 



oLp 




j 0 5 



<LP 



I 




^J-P <LiijL>*-4 oL-Lo^j Ls 






I *Ijlp\M 4 -P j-^J>nt- 4 ) / {J Lj 
J JULj t J7 >^JL U^LU! ip^>^JU 

• [N ^P” I 


U — B — A — B <1)U <. U iULtJi j^jlp j^>«^Jl ^yt. ^4 cJlS' IS I 


B 


.B ( yjl I 4 J y^j iB 

{x \ X tfz B} . y>j i i_$y -I tejJhaj B 0 k-Aj yu 2 ^kx™j 


14 JLJlc 


B = {2, 3, 5, 6}j ;^4 = {1,2, 4, 8} cJtf »al 


A-B ( 


C 


ylns ( 


AllB (I 


. aX«L»J| it j^jsx^kJ I ]R ij ^$0 L^wLip B 1 (i 



• AuB = {1,2,3,4,5,6,8} (1 


■ AnB={ 2 } 

■ A — B= {1,4,8} 





I—H UBMri M HM a 




60 

















B ~A j A-Bj AD Bj AUB ^ ^ j^j\ c3 J\ 1 ^ ^Ldl J 


B = {x : x 2 - 5x + 4 = 0} j A = {a; : x - 1 = 3} 


(1 


B = {x : x > 2 } j A = {re : 




>3} 


(2 


B = {x : 




2| > 1} j ^4 = {x : 


x 


2| < 5} 


Ji ^ J* u*S. t13 Jl 4 a* oijL<d> J 


(3 


ALiB = B Jaii 615 lilj lil ACB (4 
AnB = A Lii olS lilj lil ACB (5 


iUBCColi BCC , ACC 

p —-— 


(6 


A = B Jais ills lilj lil AnB = AU.B 


(7 


A-B = AnB c 


(8 


(A U 5) c = A c n S 6 ’ 


(9 


(A n i3) c = A c U B° (10 


A\ U A 2 U ... U Ay n C B : jli n 


1,2, ...,n JS3 A.CB ol^ lil (11 


A c Bi n B'2 n... n B n :jU u = 1,2,JS 3 Acs, jts lil (1 

AnB = 0 Jais jis lilj lil BCA C (1 


t hop n ills’ lil (1 


UI 


n, n 


< 


new 


c 



:o» 



0, 


11 


n J 


( 





neN 


0 


1 


n 


7?j A cJlS lil 



(A - 7?) U (5 - A) 
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15 JLJLs 


.BxAj AxB t B = {1,2}j A = {a,b,c} cJlS" ISI 




U' J! jLj 


. B x A 2JU-lSj iAxB as- j-s^Lp ^jA 



Ax B = {(a, 1), (a, 2), (I?, 1), (6,2), (c, 1), )c, 2)} 

Bx A = {(1, a), (1, b), (1, c), (2, a), (2,6), (2, c)} 

.Ax B±B x A tJliJl ,y> 


















63 


vitals* 




. B ^J\ A {ja JS^p TZ oi ^y> jk J 

b £ B aTZb a £ A lx*J i S_p j^j>^ ! TZ 4J ^L*J I j UaJ 

. Dom(K) v—iS£j 

Dom(T^) = {a € A : (a, 6) £ TZ} 



£ A oTfZb 



b £ B 




j-& ! 7£ o % }L*Jl 


Ran (TZ) j 


Ra n(TZ) — {b £ B \ (a, 6) £ TZ) 






. yl l ^Ip TZ. 
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** _ * 
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(Functions) JUaJi 


14* t r J1 x ^ *Jb / cJl 5 ISI 

f: X —>Y 

•( x >v) y = f(x) 


./ j-‘t* cu*J x (image) Sj_^ y Oji ty = /(*) 015 IS} 
(JUaJl j^) j^| J* if tiJb f: X —*Y cJl5 IS} 

./ iJUJl ^x. ^ 

Ran (/) = {y e y : y = f(x),x€ X} 

. Ran(/) C Y ol 
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y*> Ran(/) l j£Sj 



JS' l*y>s>Tj> yt Dom(/) 





4JUI 5.2 JSAJ! 
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Ja„.2.3j LaAip aJ{JjLo-j oLJI l*i-* jU 4 5J^L«-4 ^I (^^j) jlj aip 






D Jl>- I 4 <Ja£j 
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oW > ^a=sA.\ 




= {a, 6, c} cJlS' ISI 



n = {(a, a), (6,6), (c, c), (a, 6), (6, a), (c, a), (a, c)} 

. 72 iS i <_} Uaj j Jlo -l >-j I (I 



:il*>Ul 




{x,y, 2 > j A = {a, b} cJlS lii 




. 72 iS I J ^ 

^ IS ! 

f(x) + /(Ax) (<_j /(x + Ax) (! 



Ax /0 jl ^ 


f(x + Ax) - /(x) 

Ax 





f( x ) 
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4x + 3 
x 2 — 2 
4 — 5x 


5 


5 


X > 5 
6 < x < 5 
x < — 6 




m (r. 


c 


m ( 


/(s) 


/(3) (- 


/( 6 ) ( 


/(-7) (I 

/(5) (i 


t /( x ) =£_1 lii 

3x4-7 


/(-l) (1 

/(2) (r 


(7 


::UmJ1 5JIjJ» Jlk 17 Jl 8 y> ^jLdl J 


fix) = (x + 2) 


-1 


(9 


/(x) = 5 — x 


(8 


/(*) 


x 3 -8 




4 


/(*) 


x 


X 


/(*) 


1 


x — 1 


/(*) 


1 


X 


V4 


X 


(11 


(13 


(15 


(17 


,, . 4 — 5x ,, . 

f(x)=—— O0 

\ & - 2 / 

^=V~I 02 

x — 4 

f(x) = x + - (14 

X 


fix) 



x — 4 
x + 1 


:sUa^Jl iJljJi Jlk; Jbrj! 22 Jl 18 ^ ^ 



(16 


▼ 


fix) = 

= 2x — 3 (19 

/(x) = X — 1 

(18 

fix) = 

II 

M 

/(x) = x 2 + 1 

(20 



f 5 — x , x < 3 
_ | 9~| , x > 0 

(22 


fix) : 

= |x 3 + 5| sjuji ^ji 

(23 
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X + 


X 


$ 


aijJl uL 


** •** 



X < 1 
X > 1 



eJl5 IS! 


x , x < 0 


1 , x > 0 


gJ / jJIjJI 





s; 

* 








i; | | 
*/* 




[$ 

/C 

P 

Sad 


:oli c^b gj f CJIS bl 
. oil jIJlL* k jl j x G Dom(/) JS3 (fcf)x = fc/(x) (1) 
x € Dom(/) fl Dom(g) J£J (/ =b p)(x) = /(x) ± #(x) (1) 


x G Dom(/) H Dom(g) J£J (/.s)(x) = f(x).g(x) (3) 


*#(^) 7^0 : jl J* 



x G 


Dom(/) n Dom(g) J53 (-j(x) 

9 


fid 

aid 


(4) 




Dom(<?) = R j Dom(/) = {(x : — 2 < x < 2} 
Dom(/) D Dom(^) = {x : — 2 < x < 2} : jli t «il!i ^j 

: Oil 

. iJ^iJLJl jlkJl x JSU (/ + g)(x) = \/4 — x 2 + 3x +1 (1 
. iJjiJLJl jUaJi <_$» ® (/ — a)id = V4 — x 2 — 3x — 1 (2 

. il>LJI JlkJl ^ x (/. 5 )(x) = (Vd^d).(3x + 1) (3 













y^\j£A\ 
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i g(x) = 2x + 1 j /(x) = x 2 oils' lil 


(1 


L 


/■5 0: 




f — 9 (*r J 


/ + 5 (t 


: 4^-jl t5(s) 


a; + 1 


/(*) 


X + 1 


oils lil 


(2 


0 


/•5 


£ 


9 ( 


/ + <? (1 


: 4>-j! 4#(x) = 2x + 1 j /(x) 


x 


olS lil 


(3 


7 °/ ( 


f°gC\ 




/(*) 


2 - 1 cLlS lil (4 


9°f ( 


/°0 


l^S Uaj c/(x) 


3 x + x JJljJl jL* 

•• 4 


9«l 


/(x) = [x] — X 5JI jj I jL J 


f(x) = [x] + x aJIjJI jL 


3 II 1 


(5 


(6 


(7 


•/(*) 


X 


2 aijji ju*; 


(8 


.f(x) = —-r V\jS\ tfju. Jsrj\ (9 


IgiUal t/(x) = x 2 —x SJljdl jL j 


I (10 


/ J / 




a: 


j /(*) 


a: 


x 


oils lil (11 


ollS lil (12 
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■ 9° f j fog -^-jl 



/x X ~ 1 /-/x X 

g(x) = — j f(x) = 


** 


X 


x + l 


IIS' IS! (13 


/ 

9 


<■ f-g <■ f -g <-f + g (I 


.(I) j au jsa jikJi ( v 


/(z) 




5x + 5 aJ 1 jJI UL 


*• 


(►—’J 


1 (14 


• f(x ) = \/2 - \/l + x JJljJl (ilk; (15 









(Onto) (2 




24 Jl_k 


:Otf IS) ^ »R J1 Jl ^ tfb /(x) = x + 2 Ml 

9 

.Xi=X 2 l*i*J Hi + 2 = X2 + 2 j)» /(xi) = /(x 2 ) J 4Xi,X2Gl? 

• • 

^1 /(x) = y ,y *4* x G JR Ojt-jj y G JR i|S/ ajSI vyj 

. /(x) = y ti~»- x = y — 2 dUi h + 2 = y £)1 



f(x) — x + 2 iUIdJI 9.2 JSbUiil 
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<: ioU-1 H b f(x) 


X 2 XJIjJI 


.2^-2 -£Jj i/(-2) = /(2) j 2,-2€JR <jV 



Ujup Jaiij LoJip ioU4 iJb j!U-» olJl UL* jU tiJb (^1 oL jlp : 



i) 


. ikii y p\ lx>- (_$l y>J V 


I y jJl; tfJ y yj (.(Identity Function) SOjUmJI aJIjJI 



/(*) 




iJUJl 







/(x) = 2x + 9 
/(x) = x 4 4- 2x + 1 
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•/(*) 


X 


2 - 


(6 


/(*) 


X 


+ 1 f:R 


JR 


(7 


. /(re) = yfx ii/*.Jlj / : {re E JR : x > 0} 


f ( x )=— 2 / :iR 


JR 


(8 


JR (9 


. f(x) = x 5 isy >-Jlj / : JR —> JR (10 





X SJIoJ! 


mm* 




.ab ju: V /- 1 liiUl c-J f cJtf \i\ -cl Ji^V 

a— suji sj u] i iU 
• ♦ «• •» 


26 JLla 

/(s) = 3x+i auu auji d»-jl 



^>£A\j 8 0 



11.2 




f(x) = y/2x — 3 SJIJlU JJljJt Jj>-jI 





\j2y — 3 




2y — 3 <1)1 Jj>o 







4 _ suit aioJi 
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13.2 



ij9J f <j~^' ^ L^i ^ i>“ 1/ 


5(*) 


a: + 3 
2 


J 


/(*) 


000 = ^ j /(*) 


s(®) 


i 


x 


■ g{x) = ^x + 8 j /(x) 
• a: > 1 g(x) = x 2 + 1 j /(x) 


^ oUajc<Jl illuJl 


/(*) 



.T 


(7 


/(*) 


/(*) 


3x — 7 

X + 1 


(9 


/<*) 


/(®) 


— 2x - 

-1 

/(*) = 

■ X 3 

/(x) = 

1 

X 

) — x 3 ■ 

-8 

— \Jx 

- 1 


+ 3) 5 - 

- 2 

= -- - 1 
X 

3x + 2 


a 


(2 


(3 


(4 


(5 


(6 


(8 


(10 


5 
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❖ / ' 


= : , \ ! 


/ WkjF V 


WiAJ! • ijr 

3^$£3&£%c?£$££ 7 : 5?t55r=c?^ 


f< a* « 
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lim 


2x 2 + 1 


(3/2)" x(2x — 3) 


(■> 


x —* 


lim - f 2 + \ (I 
x->o + x(2x — 3) 
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. x = =t3 olS* ISI a 2 - 9 


0 


: JSCjlJL ctJUi .-3,3 lop U Uy>Jl *UpVi JS* y* / Jlk jS! 
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X—►—1 + 


lim /(x) ( 

x-»0 + 


lim /(x) ( 

X-+1 + 


C 


LJLo (46 


(47 


lim f(x) (I 
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x — 1 


(49 


j JUJL»- ^ '-*j* 

. X = 1 JLp iLai» / illjdl jj 


/(*) 


x 

0 


ill jJI SJU:l ^iiU (50 




? 


X e Q 
x<£Q 




130 
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jllp iJUu aiJJl tijS j* (J jit J*si Vui Jcp 5JLUJI jl dSp 


.iluJI dUb' 



oM 

• • • • • 

US' /(x) (jSUJ tx^xi £)l£j / JUai ,y X JlS la[ 
/(*) = /(* 1 ) + /(*) - /(* l) 


/M +(X - *0 

X — Xi 
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7 

v'X 
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H 

^ CN 

II 

(5 

y = 8 - 

-X 3 
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V 

= 2x 3 — 4x + 1 

(7 

y = (2x + 3) 2 

(10 


y — (x + 5)” 1 

(9 
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/W = I 4 (2 I ! +3) 5 + 7 -i- s duu JjVi xuuii »iw> 

(l + l) 

JjU-) IUaj iLjl* <ij^r oLL-e ^1 jr 1 ^ “^'j^ £jSfl <2*^ 

.(ol>* C jVl «i> ilUJI . 1*1 JjMl 22 xAJl 

«JL0JlJ cJljjJl ( ^oaJ 2^ w > d>^J ol^Ja>- ^jSli ^ LJi>-V 


vUUJJ cJljjJl l)^£» -Ai ol^Ja>- £jjjt Uii>-J 

. <Uu^kJl oJlA ^ J a+~j\ iU«4 ^jlkJl 

4 

,>JuJaJ ji>- L^Ap ii*jJ\j ^\y *LM J~J' 'I* JjL»^ 

. IplJlifcL^I 
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.OyUJl II* ^ Oi^IJ £J jS/l oljlaiJl j*0>wJ 
f(x + Ax) — f{x) = k-k = 0 <!)}» f(x + Ax) — k Ot L* 


4Ja 




f{x + Ax) - /(x) 


Ax 


Ax 


*1 


«,)- lim «£±MzM = to o = 0 

Ax-*0 Ax A*-*0 


2 JUw 


./'(x) = 0 OjJUJl II* ^ aJ^» t/(x) 


16 .. 


JlS" la} 
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Az -»0 (X + Ax) - X 


x + (x + Ax) n x 2 + 


+ (x + Ax)x" 2 + x n *] 


x + x 


18x 17 I 
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(/ + »)(*) 


lim (/ + $)(* +Ax) - {f + g)(x) 

Ax-»0 Ax 



lim /( x + Ax) + g(x + Ax) - f(x) - g{x ) 
Ai-*0 Ax 


(oLlgJt bjaj I y>) 


lim 

Ax —*0 


f(x + Ax) - /(x) 

Ax 


+ lim 

Ax—>0 


g(x + Ax) - g(x) 

Ax 



./(x) = 2x 6 + x 5 + x 3 cJU lil f(x) 
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= 2-^-(x 6 ) + 5x 4 + 3x 2 
ax 

= 12x 5 + 5x 4 + 3x 2 




(3) JjjUJI {y> 






f(x) — x 3 — 2x — 1 cJlS ISI f(x) 



3x 


2 — 0 = 3x : 
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=5( i7 - 4t2+8(3 )=i (i7) -i( 4t2 ) + s( 8 ‘ 3 » 

= 0-4-f-(t 2 ) + 8-^(* 3 ) = 0-8t + 24f 2 

dt at 

= —8t + 24t 2 



SJli t Jlrjj iJllJl ^ 400 iPj -~j Ji iijll* c^iils>l 

c5(t) = -16* 2 + 400* iiUJL ^JS M jp 

. ^JlLw2J <^5^" 0 (I 

. f U ^wUxmSU La^llP A3^Ai^Jt A&j+m (c-J 

. iijJuLoJl -Jua? ^Iajj! (-5^^ (^ 




£(£) = —16t 2 4- 400£ = 0 


£(400 — 16£) = 0 dJJS 
. iJU t — 25 j\ t = 0 i)\ I*Xaj 

4 * 
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V(t) = S'(t) 


32 1 + 400 


^ t JUp ap 



^(25) 


32(25) + 400 = -400 iJtf /jj> 
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UtA j V{t) = 0 jLaJCP iijJ 
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.sUa*JI <JUJJ J/V1 ^JLJI Ji>j! t 6 J\ 1 ^ oijUJl J 


3(<) = * 


20 


t 


(2 


/(*) 


x 


5 


(1 


#(f) = 1 - t - t 


t 


(4 


f{x) = 3x 2 + 19x + 1 


(6 


/i(r) 


/(■x) = 16 
3r 2 + 12r 3 


(3 


(5 




oUajt^Jl <daJlJ! -Up i^j^La-aJl 


(i,i) * v 


X 


(1,6) «, y = 6x 6 — 2x 4 + 2x 3 
(1,3) t y = 1 — x + 2x 2 — 3x 3 + 4x 4 


. Ui\ 


• _ • 



I 



. (^>11 Aj—JL 5iL~JJ (_yJjVi apj-JI 


jop ^U-Jl ^yip y = x 2 ( _ s u*u-J! jL, l _ f ip 



(7 

(8 

(9 


(1,-5) t y — x 7 — 6x 5 (10 
(0,6) t y = 6 + 3x 2 + 4x 10 (11 
Ia-L-p ^xJIj ^ = 4x 10 + 3x 2 + 6 jLo ^^Jlp JJaiJl (12 


(jlJJJij y — x? + 3 <LtaL*-* wl>-jl (13 

.( 1 , 0 ) 


.[( 6 , 6 2 + 3) JSLlJl ^Ip aIlaj o> Ja^^y 

t S = 1 + 4t + i? eUa*^ OjjU^ Lfr*JaA> i ii L*~J I O-j IS" (14 

** 

l^lp^ j^5J ^Sj ?0ljJ 10 JL*j (SJliJl J (.-OIL) ejjUaJl 1*^* 0j $J 

?iJlj 20 Jju 


:^ji 
<J* L. (15 


?(i,o) skaJi J*^ JaSJi dJJj 
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O jjJNj j , . 4J \ %jJ 
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Q 

-/ 


d , .. 

— If.q )(x) 
dx XJ Jn ' 



4 W + sWx 



IMMMW 





. JjSfi sjijJU JjVi iixJuJi 






d ,t^t-\.. ,:_ /(® + Ai)j(x + Ai) - /(i) j(r) 
dx U ‘ 5jl ; ~ A ™0 Ax 


d 


dx 


(f-g)(x) 


lim 

Ax—>0 


:ol -X>J ^ f(x)g(x + Ax) 0>J1 j iiU^L 

/(# + A x)g(x 4- Ax) — f(x)g(x 4 Ax) 

Ax 


4 


f(x)g(x 4 Ax) - /(x)g(x) 

Ax 


lim 

Ax—1-0 


f{x 4 Ax)g(x 4 Ax) - f(x)g(x 4 Ax) 

Ax 


4 lim 

Ax—^0 


/(x)ff(x + Ax) - f(x)g(x ) 

Ax 










s 



d 


dx 


(/•$)(*) 




lim g(x + Ax) lim ( 

Ax-*0 Ax-»0 V 


f(x + Ax) - f(x) 

'■<- Ax 


+ lim f(x) lim ( 

Ax—>0 '■ ’ - Aa—►O \ 


ff 

g(x + Ax) - g{x) 


A y 


9( x )-^f( x ) + f( x )^ g ( x ) 


H4 




I 1* 


Ij^Jj liLai* g t(3Uii!jU iLli j 0*. 


lim g(x + Ax) 

Ax—*0 


9( x ) 


9 JLAa 


. . j 


.Ji(l) = (t ! +2)(t s -5) oJIS li| V(t) Jjf-jl 



| Hi) = | ((< ! + 2)(1 3 - 5)) 

= (l 2 + 2)^(t 3 -5) + (t ! -5)j(t ! + 2) 

* * 

= (t 2 + 2)(3i 2 ) + (i 3 - 5)(2t) 

• ► 

= 3t 4 + 61? + 2t 4 - lOt 
= 5t 4 + 6t 2 — lOt 



HHi 
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(jl /*x-^ jJ S Jjp LiJ I oJla 



u la ,.■>■»> J 1 dUS L>-j J^la Jsu^JL! ^j ^ I <il 





. ^UL*Jl L« j,**jia dUS JSj c^La<JIJ 


d a 


dx \g 


(x) 


lim 

Ax—>0 


f(x + Ax) /(x) 
g{x + Ax) g(x ) 

Ax 


%, i 


1 % 
'<:^-.v.y . 

V * 


lim 

Ax—>0 


/(x + A x)g(x) — f(x)g(x + Ax) 

g{x)g(x + Ax) Ax 


:<jl Jt>o 4,k~J 1 ^ f(x)g(x) Jl>JI j 


s <s> w 


lim 

Ax~+0 


/(g + Ax)g(x) - /(x)g(x) + /(x)g(x) - /(x)g(x + Ax) 

g(x)g(x + Ax)Ax 


lim 

Ax—+0 


9(x) 


f(x + Ax) - /(x) 

Ax 


/(*) 


g(x 4- Ax) - g(x) 

Ax 


g(x)g(x + Ax) 



q(x) lim 

V J Ax—>0 


fix + Ax) - /(x) 

Ax 


fix) lim 

Ax—>0 


g(x + Ax) - gjx) 

Ax 


g(x) lim g(x + Ax) 

Ax-+0 



0L4JI o b^iaj 


±(i) M g(x) ^ /(x) - /w ^ g(i) 

dxUl U (s(x )) 2 

. g iJUajl liJUij 4 lim g(x + Ax) = g(x) LAjI 

^ Ax—>0 
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oJl5 ISI ol 
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UlS lil f(x) J~j\ 




:SJUJ1 oNUJS ja J J/VI iSULj! 


/(x) = (1 + x + x 5 )(2 — x — x 6 ) 

'<*> = irb 


(2 

(4 




x(x 2 + 1) 




— X — X + X 6 
1 + X + X 5 


(1 

(3 


f(t) = (1 + x + x 5 )(2 — x — x 6 ) (5 
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:j! ( JIp I djlli ^Jbkx~-I l f(x) = g(x)h(x)l(x) jl5 lil (10 


^ = gh^i + gl~ + hl^ = ghl' + gh'l + g'hl 
ax ax ax ax 


: j! JAji l p(x) — (x - o) (x - b) (x - c) jlS' til (11 

p'(x) 111 

y = - + —- + 


p(x) 


x — a x 


b x — c 


/(*) 


y^r + 2x 
•v/x - 4 


1J15 lit f(x) (12 


/(*) 


x 


1/3 


1 - \/x 


oJlS lit f{x) (13 


i^ljl a,6,c ^ 


ft \ /x + fe 

. f(x) = ax - 

\* + c 


cJlS" lil f(x) (14 


Lajllp ^ 



e /(*) 


5 — x 

6 — x 



J lo ^^Jlp JaJLJ i Jb>-j i (15 

.J-v£?Vl ilaij 




~ > \V> .*;A\ 






,fog '^S^\ illjJl Jl L i'yC JIjaJI *L>< ljJ> ^jA 

I mJIjOJ ikJL JI il>o) j^U 






i im f(s( x + Ax )) ~ /Cg(gO) 

Ax—>0 Ax 


g(x + Ax) - g(x) 
5(3; + Ax) - g(x) 


,. /(g(s + Ax)) - /(g(x)) g{x + Ax) - g(x) 

Ax— g(x + Ax)) — g(x) A™o Ax 



= f'{g{x))d{x) 

ILU iJh g oSf *g(x + Ax) —> g(x) jli Ax -* 0 UdiP <u! Ja^-tAi 
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: oU tx iita uj y = u n jl5 1SI 

** 

dy dy da 
dx du dx 

. iJLJLJl oJLpIS /*1Jl>w><Ij <*lUSj 



. f{x) <>f(x) = ( x 2 - 5) 4 cJl5 131 
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nx " 
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.7 ‘.V >-\‘; ; . ::;/»•<i. , <;. , /j; I 




•vv7:/ :; i/^ : :;/v-' ; '.*• v.'V: '.•’••'/v-; : :7.::':". , V///:'. : -’v .-;V/-V.'-V**/'V- 




iis lii 


:*: • • .v/V; • .'Sr* .v? - .V-•*//I 




0M 



* 











155 





m 
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ITl ( l\ m ~ n m (m-n) 

— j x n ) = — x n 

n \ / n 








ds ds du 

dt du dt 






(3t 2 + 2)(£ 3 + 2t + 




f(x) = Xx x 1 
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audi j/i i a-JuJ i 


aijdi 

/'(*) = 0 

C-jU c ‘/(x) = c 

(i 

g'ix) = cf{x) 

Cull c t g(x) — c/(x) 

(2 

~ (/(x) + g(x)) = f(x) + g'(x) 

/(x) + p(x) 

(3 

. f'(x) = rx T ~ l 

^Jlp r ‘ /(x) = x r 

(4 

= f(x)sf(x) + g{x)f'(x) 
ax 

/(x).ff(x) 

(5 

d / /(x) \ g(x)f{x) -/(x)s'(x) 

/(*) 

(6 

dxVff(x)/ (S^)) 2 

s(*) 

£H/wr' rf >> 

y = [f(x))] r 

(7 

j-{f°g)(x) = f{g(x))c/{x) 

{f°g){x) 

(8 
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d 


dx 


sin x 


cos x 



M* t ** m* /* *0*h~P* • -* •*+'**• -«*•• **-» • * 


*m 4*V*'. f^W.VAV.V. W*s* 


d . 

sm x 


dx 


lim 

Ax—►() 


sin (x 4- Ax) — sin x 

Ax 


lim 

Ax—+0 


sin xcos Ax 4 cos xsin Ax — sin x 

Ax 


lim 

Ax—*0 


cos Ax — 1 sm Ax 

+ cos x—x- 

Ax 


Ax—*0 


X . 

Ax 


cos Ax - 

f\ 

- 1 

Ax 


cos Ax - 

- 1 


Ax—>0 


sin Ax 

Ax 


sin x lim 

Ax—+0 Ax 


sm Ax 

lim —x- 

Ax— ►() Ax 



sin x.O 4 cos x.l = cos x 


sin (x 4 y) 


jUi Jl I jut i LaJbkl^! 
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dy __ dy du 
dx du dx 
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COS X. 


du 

dx 


dy 

dx 


cos x 


du 

dx 
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y = sin 
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£h) « “» I 
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du 

dx 


(x 


2 
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(x 


3) 


2 


,2 


:0t i»u tiJUS vu 


x 


2 


J-aJI 
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(x 


2 


du du —x 

—cos u— = cos u.- 
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2 
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X 


of 
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0 

JlfcAW Uili Jl V ik* jup UUlVl of JtuJI !JL* p 


toiidiJ! 
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: SJbJl Jijoil Jj\l\ yULjl 


y = cos (x — 3) 

(2 

y — sin (3x) 

(i 

y — sin 2 x + cos 2 x 

(4 

y = sin (x 2 - 2x + 6) 

(3 

y = sin 2 xcos 3 x 

(6 

y — sin (x 3 ) 

(5 

a* 

y = V sin x + tan x 

(8 

y = tan x cot x 

(7 

sin x + cos x 

y =- 

tan x 

(10 

1 + sec x 

y = 

1 — sec x 

(9 



sin x 

/ - - 


y 


X 


.SjjS'U! s*rj\ <.15 Jl 12 ^LJI ^ 


lim?^ (, 3 

x->o 4x 


lim COS (l2) ~ 1 (12 


x —>0 


X 


4 


lim 

x —>0 


cos (2x) — 1 


(15 


x 


sin (x/2) f 
lim— — T—T-r (14 
£—+o sin (x/5) 


• 8 Jl 5 cr ^ o*s. < 16 

f{x) Jb»-jl i /(i) = cot x oils’ lit (17 
. f'{x ) Orjl if(x) — cos (tan x) oils’ ISI (18 

. fix) *rj\ ./(*) = I±*?£MziI 0215 151 (19 

x"sm x 

.f(x) if(x) = sin nx sin n x cJlS' LSI (20 
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x 2 +y 2 = Qxy 4 (1 ) 


xy 


1 (2 


x + y 

x 2 — y 2 


16y 5 (3) 






; JljjJl «!*> JiJ I 

.X ^JcU-Ll 4™JU 







dy 

2x + 2y-f- 

dx 
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2a; = (1 +4y 3 - 2y) 



dy 2x 

dx 1 + 4I/ 3 — 2y 
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.(2,1) ikiJl Xp x 4 + y 4 


17 ^U-Ji jl>-j i 






4x 3 + 4 y 3 





dy x 3 

dx y 3 

-8 : y* (2,1) Ml Xp jil 


8rr + y = 17 jl y - 1 = —8(x - 2) : ^ ^UJI &U*j 





iSJtJI JljjUJ JjVl iixJLjl 


x 1 + y 1 

= i 

(2 

Vx + Vy = 2 

(1 

cos (x 2 + y 2 ) = 

: 2X 

(4 

(4 x 2 y 2 ) 1 = 1 

(3 

2 

x a: 

+ o 

y y 

= 1 

(6 

sin x . , . 

-= sin (x — y) 

cos y 

(5 

\/ yx 2 + xy 2 

- 0 

(8 

y = sin x cos y 

(7 

(x + yf =x 2 + y 2 

(10 

+ 

H 

-HlC'J 

+ 

(9 

y/l-xy + 3 y 

= 4 

(12 

x = yV 1 - y 2 

(11 

xy — x 3 + y 2 
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(14 

2xy + 3y 2 = 2 

(13 


. Cott JJlP C —--x = c (15 

■ y 3 
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.n > 4 J£J f^(x) = 0 
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= —sin x 


f'(x) = cos x 
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1 
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(2 


0 

y = cos \/x 

(4 
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(3 
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(6 
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= sin x 2 

(5 
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(8 


x + 1 
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(7 


y = ax 3 4- bx 2 + car + d 
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,?i i-JjJI ^ LL2L<JJ SJw? wb>-jI c7/ = (a + bx) n d\S iii (13 


.71 aJLJUJJ l 
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aJIJJ fix) J /'(x) ^r-j! (15 
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2x 
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; x > 1 
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(2 

y = 2x 3 

- 3x 2 + 2 
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(4 
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z + 1 
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11 

1 — ^/x 

(8 

qi — 

2 

y 
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u — 
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- \/x 2 + 1 

y 

. 2 2 
= sin x z 
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(12 

y = y/l + COS X 
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(x 3 - 1)5 
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■ sin © 


(1 


(3 


(5 


(7 


(9 


(11 


(13 


iip 120 15 i * j±j 



u? 



! o * 

ikaji 

(1,4) -Up 

y — x 3 — x + 4 

(15 

(1,1) -Up 

xy 2 — yx 2 — 0 

(16 

(tt 2 /9, 1/2) Jup 

y cos Vx 

(17 

fa/ 4 ,1) -Up 

y = tan x 

(18 

(4,1/2) -Up 

y/x 2 + 9 
y = 2 c 

3T — 0 

(19 

(1,1/2) Xp 

1 

y ~~! , 

1 + X 

(20 


U-Jl as J\ 21 ^ ^UJI J 

** *♦ 

. 5lla* ■»!! <daiJl JJ*P t^lax^JS 
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(1,1/2) JUp 
(2,4/3) -Up 


y = x 2 — 4x + 2 (21 


4 


y 


x+ 1 


(22 


(1,0) -up 
(4,2) -Up 



(1/2,3) -Up 



itaU-JU ilWl iiul-Jlj JjVl SJLul-dl -U>-jI i30 26 ,j-» jjjUuJI 

. allaaoll 


y = 8a:? — 9x3 (27 y = sin x 2 (26 

y = x 2 sin (3x) (29 y = {x — l)(x + 1) (28 

y = (x 2 + 3)sin (x/3) (30 



y tan x 2 — zy 3 = 15 (32 a: 4 4- 4 x 2 y 2 = 25 (31 

y 



5x 2 + 8y 3 = 16-v/x + l (3 5 




2x + l SJUJl 



oLj . 



* 
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> AVv ft.U 


m 



t0<a:<7r/2 t/(a:) = cosx illjJl jU ( _ s ip ik«Jl Ju»-j! (39 

* 

. 2x y H~ 4 — 0 I ^1 p to y**£ t ^U^Jl Ia*A 1 p o 

n o| <.f n) (x) o.—* J -=rj\ <.y = —^— c-JLS’ ISI (40 

1 — X 
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v^>sav3 0^^ 











> l tnl..vl<i A W"WyV/ * 


•*••• •% VW "W • S /.« 









Jjj *ij& 5 -^ 


Rolle’s Theorem & Mean Value Theorem 




• /*»•/ ....A..........A 


•**'-V >%« 


A i AAiitAMMAmmmM#» •••••»• • 


• •# •lAtIMIMK •#>« 


>■<— , v , y>ve v » rjww yw** 1 * 


VA4f.V.74 




: [a, 6] ji x 2 4 -ri J 
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cAY> A>V\ 



t i 





.x G (a, b) JS3 /( x) = /(a) = /(ft) ob tit 
. x G (a, b) J£t /'(x) = 0 DU JULj col* iJb j/ iJljJl DU 

9 * 

.J^Jt 11*, (jk h a ox ^ b' Oil 

:0U i/(x)^/(a) jt Sxe(a,b) ilti* jb til 

/(x) < /(a) iJUJl) /(x) > /(a) iJbJl JbfctJ c/(x) < /(a) jt /(x) > /(a) 

.(I^aJ 4>wJt ^1 i jjjj 



3.5 JiiSJl 


jV (a, b) ^ x JbU /(x) < /(c) D 



2,5 JSAJI 

j (a, 6 ) ^ C ^JLP iJljLA 



l*J JjSi iiU- iJlJdl 

f(x) - /(c) < 0 oil 



: jU wiUJbj a - c <0 uU to; ^jdJI C jb lit 

fix) - /(c) > 0 

x — c ~ 



vnM 

x-*c X — C 
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^\£A\ 


:jU dJJJbj ix — c > 0 jli lx jLwu c olS* ISij 

f(x) - /(c) < 0 
x-c 



/'(c) 


lim < 0 


a:—>c 


X 






OjJJ Jjj 






I C *_Jl Xj>-j\ 







Jup JLJLlSj 



/'(x) = 3x 2 — 4 
/'(c) = 3c 2 - 4 
3c 2 - 4 = 0 
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I 


. Jjj Aj J&j J Lia>sj C 








yijJI 


« * 


^xj 
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cAjlLmAN ^c. cAa i,vV-T> 








x s + 2x 




\s lil 




iLlij 


1 


IJZ. S') -x 3 + 2x aJIjJI 




/( 3 ) - /( 0 ) 


3-0 



15-0 

3-0 



(0,3) ijj)\ -^3 C = ±V3 dJUS ,yj 


c =\/3 ja f SJIjJJ 
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0 


* 




g(b) = g(a) jLi <.g(b) - g(a) = 0 jLS - lil i g(b) - 5(a) ^ 0 j! 

Jj-Ij iJp JiSfl ( _ J ip JLa Oj£jj g illJJI Jjj J~JaJ dU-Lj 


. ^jiJl Lr <ail^ IdAj </(c) = 0 j! 


h( x ) = /(x) 


(a, 6) ^ c 

*• 

01 ^ jixJ 


/( “> ' 5(6) - M (9(l) “ 9(a)) 

: jlj i [a, 6] ^Lp SJta h <1)1 ^ 



/(b) - /(a) 
5 (b) - g(a) 





f{c) = f( b ) ~ /( Q ) 

.^(c) /(&) - g(a) 






(*^ J* Jjj 'kj&j l/’Jj* ir* 


f(c) 


bS~i 


j 


J\ 


1 


a* 



cy 


SjiS’JloJ! ^ C (■iljLp'iM jO iJL*Jl Jl>-jI 


[0,3] ^jJlp f(x) = x 2 — 3x (1 


[0,1] Js- f(x) = *Jx{x 


1) 


[0, 47t] ^1p f(x) = sin x 


[-'7r/2,7r/2] Jl* f(x) = \/l - COS X 


(2 


(3 


(4 


[0,3] jJLp f{x)=x3 — 3x* 


(5 


t/ hj^ <>* <.11 6 ^ ^ 


: 


o^jaJi ^ c OlapVl j 0 iJjJl iaJL»- 


f{b)~ f [a) =f(c){b-a ) 


[0,2] ( _ ? 1p /(x) = 2x 3 (6 

[0,3] > /(x) = (7 

[3,8] /(x) = y/x + 1 (8 

(7r/2,57r/2] /(x) = x cos x (9 

r . , r/ >. X 2 — 2x — 3 , 

[-i,3] J* fix) = - + 4 (10 

7r/2,7r/4] Jlp /(x) = cos (2x) — 2cos 2 x (11 







/(x) = |x — 1| — 2 
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t(— 1,2) ^ c JLs M I3LJ £W>jl (13 

.^IjJJ J^j}\ 


f( x ) 


1 


a; 


c iJlu. 


^w>jl tc-jlji d,e,h f(x) = dx 2 + ex + h cJl5 131 (14 

c = a+_6 (a,6) ljj&\ Ja^A 


2 




A-waJ I 4j jku ]pjj+i { j- 4 (J^ 0 19 15 {jA 

^ ” 

^»JLp 5JU» ^ j£*\j t oUax^JI ^^Ipj Sliaj*-<Jl JljjJl LjJLt j 

oLSCal 





■ [1.2] 4 g{x) = x C /(x) 


X 


(15 


• [- 1 , 1 ] 


s(z) 


X 


t f{x) = x + 1 (16 


[-3,-2] 4 fir(x) 


x 


x — 1 


f( x ) 


X 


X + 1 


(17 


[- 1 , 1 ] 


• [0,2] 


OLS" 131j t [a, fc] 


t g(x) = x 3 + 2x 4 /(x) = 3x 2 — 2x + 4 (18 
g(x) = x 3 + 5x + 4 4 /(x) = x 2 + 3x — 1 (19 


b gj f c^L5 131 (20 



jl j 


(a, 6) c aJLp jl <■!(*>)= 9(b) ‘ f(a) = g(a) 

■ Ac) = gf(c) 
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CjX-SLljSAA jjx. oVkulxi 






• X\ <X 2 XI,X 2 € [a, 6 ] jl 


[®1,£2] J*Jj-i ,Ja»»j / illjJl 


j! 


£ 1 , 2:2 (jri c a*-* Oil 


f(c) 


/(£ 2 ) ~ /(zi) 

£2 - Xi 



/(x 2 )-/(xi) = /'(c)(x 2 -xi) 



:ol» 1 X 1 < X 2 ^^1 /'(c) > 0 (1)1 

f( x 2) > /(®i) t>*j 4 /(£2) - /(£i) > 0 

.[a,6] Jlp iJbljJ / aJIjlJI oil 

t_ 5 ^- c> < ^- a j yJl j*-~ Jt /(c)<0 ^ysljU'Vl AAJjla}\ ^LJUj (v_j 

. SjjiiJl jj, (t_j) tj>Jl 













187 



/'(*) = Oj (a,b) JULiJiOU aJLU / cuJLT IS! ^1 

f- *• 

. (a, 6) otf SJta (1)/ oli a G (a, 6) 

|L 

X\ ± x 2 kl^s- Xi, x 2 G (a,6) 01 ^ybJ 

jl ic€ (xi,x 2 ) oil 

/W »> - /(X1 > = /(c) = 0 

X 2 - Xi 

x 1 ,x 2 <E(a,b) J£J f(x 1 ) = f(x 2 ) 01 J1 ^pjj IJLa 


.oil JJb / 0S1 



Slk*_Jl 5 J 1 jJI l*JU O^J ^xJl 


0j_5L. 


fix ) = (x - 2) 


s0*0 


X 


X 


2 


fif(x) = 0? + 


1 

4 


X 


/(x) = xl — 8x5 



t9 ur 5 ! 1 l 


u* Cr>~> 


UjJ! 


■w 


t$~ii SJlaJI L^Jlp 0ol0Jlj tS jJUI jj 


(2 


(4 


(6 


(8 


f(x) = x 2 + x — 20 


(1 


/(*) 


4 


X 


X 


(3 


/(*) 


X + 1 


x 2 + 2x + 2 


(5 


c?(x) = 1 


4 


x 


2 


(7 


/(x) = sin x + cos x 


(9 


/(*) 


1 


V^T+T 


j! y~s (1 


. Igilkj ^s- 'k ^ai bJ iJlAil 01 ^wij 1 (1 

t/ 4-JljJl Ob-J 4 L a i J_j>-J_J 01 4_j! (t_) 


• fix) = o 
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£>J 


.(- 1 , 1 ) s>UI 

wJLJ f(x) = |x : 


ialil 


/ aJIoJlS lJaJa>«J ULj Japl (i 


* OjZ ^“^TT+jri yijJI 


^W>jl 


(11 


1| + 1 iJijJl l ^ . Jlp o j£j olj-liJl (12 

** 

. L^Ip tj^So ^x31 c-4 


0 < x J£J sin x < x o I I (13 


C/(^) 


sin x 


ami 




aiaJJ ^aSlull CjI j&j JuljJl £j\J& (14 


/(x) = tan x — x(x + 2) 


x 2 _ t 


. x > 0 JS3 cosx > 1 — — j I 


j I (15 
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cA su «luV\ A -2 " cAft * vWt 
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- l * ** *• 

4*X>x*a j*-v2 <W3 


f > 0 


f> 0 




a 


X 0 


* 

b 


i _ 5 *iaP i*J Vj ^ y^P io-i M 
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:Jyu J l>Vl ll» jla i(x 0 ,6)j (a,x 0 ) >>1 > (a,6) I bl 


l^J jti i(x 0 ,&) X* 



t (a, x 0 ) l _ 5 JLp ij-bljJ «Jb / CJ15 bl 

. Xq AlP ^«JaP 


W- 5 


(®0 


^^i-p t(a,x 0 ) ( _ r Lp >aSbJ SJb / C-J15 bl 

• 2/Q A^-3 


>JI JLp j' (a,6) Sjiill iJbljS / iJljJl oil* ISJ 

l^J jjSJ ^ 4jIs tikis' (a,6) 


(1 


(2 


(3 


/ i!|jdJ i_L>wJl ^ j^Aill 






/(*) 



x + i cJb bi 

X 


fix) = 1 


tjil .x = ±l L»jop /'(x) = Oj x 



1 


X 


1 


X 


0 


X 






> /'(x) bl 


.0*1 jpi ij i^aW I J-P oLJbJl ^IwLpVI JS ybj) SJljJl (jUaj 
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* «. *. 

€> ‘WjJ 


y 


*r\ 

f\ \ 

r 5 \ 

/ ? 








♦V:»s 


t ^ > I rfi > »* • “**' •* * | ^ ^ »*— 
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v. 
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c*Vy\ i*iA\ ,Jjc. cA\i vW~> 






f[x) = 2x — 1 







/(O) = (0) 2 — 0 = 0 


J 
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/( 2 ) - ( 2 ) 


2 = 2 


J 


Jlp f 5JUUJ iUJ /(i)j [0,2] JU / SJUJJ (2) Oil 


. 0,2 



• [-3,2] J* f(x) = x 


^IjJJ 







f(x) = 3x 


^ L^Jlp Lis^>- tx = 0 ^-a [0,2] S^xiJl ^ <&uc3\ oil 

*♦ •• ** 


3x 


0 


,/(2) = 8j /(—3) 


27 


J 


/(o) = 0 oV 
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e>\ a\ AAN cA aa 


JU / 5JUUL3 /(—3)j 


3,2] JLp / 5J1J0J l*J /(2) uS 


. f—3 


l*J / SJIjlH 4/ iJLJU 



4.1a. 4. * (0,0) <1)1 (JLLoJI IA-& ^ Ji>- 


. X = 0 la JuP <5 yA5 



3,5 



^^i.il ->-j t L$JLS' 


islijl 48 ^11 ^ jV-jUdl 


.slL*Jl ilLD 


/(z) 


/(®) 


fix) 


sin a: 


/(x) = 4x 


8x 


(2 


(2 


(6 


(8 


/(*) 


= —x 2 + 2x — 4 
/(x) = (x + l) 3 


(1 


(3 


/(*) 


COS X 


(5 


/(*) 


X 


(7 


5JIjJJ Ju-Ulj ^>-^1 4 13 J\9 ^ JJL^JI J 


[0,4] 


.sUmJI ol/ii! > S 


/(x) = 2x 3 + x 


12x + 5 


[1,5] 


fix) 


X 


X + 1 


2/5,5] 


fix) 



■ [ 0 , 


7r 


/(*) 


sin (x + 2) 


• [0, 7r] 


fix) 


X 


:j! ^^Lp ^jJ^\ OjJli /(x) = g(x)h(x)l(x) jlS* ISI 
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d[ 

dx 


gh^ + gl^L + = ghi + gh'l + g'hl 

dx dx dx 


: ji ja jj tP(x) = (x — a)(x — b)(x — c) d\S lit (15 


Ax) 1 | 1 i 1 

p(x) x — a x — b x — c 


fix) 

■fix) 


y/x + 2x 

yfx ~ 4 

X 3 


y/x 


fix) 0 6 

fix) 07 


^rj\ c/(x) 


x + 8 



cJl? lil (18 

* 


./ 3UU a^I J«UI C\ 


-,\s lil (19 


./ iiljdJ Jl AjlgJl Jail (i- 


Jj>-jl t /(x) = X 3 + COS X 


./ aial] a^>JI JaiJI C\ 

f aJIjJJ (_5AjtgJl Jail (c_j 


/(*) 


1 | cJlS IS! (20 


./ aJIJlU ^y>Ji JaiJl (I 


. / aJIJlU AjI$JI Jail (u 
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f(x) = x 3 — 2x SJljJt you tc r »!>UJ'yi ikij I 



f{x) = 3x 2 — 2 



,x = 0 UJLp / 7// (x) = 0 olj cUSb yu» f'(x) jl ia>-^Aj 
. ol y& (LgJLS' j-aj) / 5JIwXj 1 <JUaj jSJ 


/ SJljJl oL 

► ■ 1 i^iiii*■'— wu»««-i>.w>j r » ■■•■■■■"* *» 

f'(x) 

oJiJI 

cM Ji ^ 

. 

(-00,0) 

*>UJl iki (0,0) ikiJi 











lilUU <*0)1 JbJL>wJ V lJuk t /"(x 0 ) = 0 Otf ISI 

. JjVi ii-UJl jL*>M Jl ,y Oi Vj 


8 JLla 

/(*) = 2x 3 - 3x 2 - 12x + 5 iiUD j-OJl <*J»)I Jb*-jl 
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^ ^ (1/2,3/2) = (1/2),/(1/2)) 


dJJS ^J**~*3 (x + l){x 2) 0 



6x 


6x 


12 = 0 UJ^ /'(x) = 0 


. X 


1 j\ 


X 


2 jl 



^ Ik* (2,-15) OU c/"(2) = 18>0 jl 


iki (-1,12) oli ‘/"(-l) 


24 > 0 Oi 


* * 


4,5 



* *• 



^JSUj iJlwiiJ 


*>UiNl kii .10 Jl 1 a* J 




.SlWlI aJUJI jL; 

/(x) = (x + l) 3 

(2 

/(x) = X 3 - x - 6 

(1 

X 2 + x 

(4 

/(x) = 2x + | 

(3 

/(x) = 1 4- (x - 2) 5 

(6 

g(x) = (x — l) 3 4- (x — 1) 

(5 

f(x) = sin (2x) 

(8 

1 

B 

II 

(7 

/ X \3 

fW- 1+ (x- i) 

(10 

/(x) = x sin x 

(9 






f 



' 115 Jill cr* </ 

IeUa*JI JJljJJ (5j-^ll 


/(x) = x(x - 2) 


(12 


fix) 


X 


4 — 6x 2 + 4 (11 


fix) 


1 


(x - l)(x - 2) 


(14 


., , x 2 + x + l n , 
/(:c) =--- ' 1 3 


x 


2 
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f(x) = 3a: 4 + 8x 3 - 18x 2 + 12 


. f(x) — xsin x i!!J-U <_1 Jail Jb»-j 







iCjI* jl-O* A: /(x) 


k 


X 


k 2 + x 


cuJlS' (Si 




- Jlp £& aJIjJI cjugj 



* «••***! !• 

-o..ia.P 




L+J 0l5j 



I 5Jb / 


15 bl 
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*0 jA <uS"j-*Jl jl+P-Vl ^ »bl>wJ! oI 

. 1 = 1 + *0 iJLxJl jA iZ ^Jl jIJLpV ' j ij.rj^ 


x — vy 



I uli iLJ> 


bjL-P z = x + iy <L)L5 bl 


:oV 


l _ *S 1 $ Jj*JJ I ^jas I 


z + (—z) = 0 + iO 


4_XwP LgjL 21-22 j 421,22 <>++*• 

* 0 I 1 4 2^2 V—*S" 3,X*dJ i J! Zj L, 

** 4 ♦* * 

Z\ - 22 = Zl + (-2 2 ) 


w 


* Ob t i^JuP 


x + iy j 



*6 


— k[x 4- iy) — kx + i% 
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u 


1 

2 




f<9' 






t z<i — 3 — 4i j Z\ — 2 + 5i ulS - li) 



4zi + Z2 


= 4(2 + 5i) - (3 - 4i) = 8 + 20i - 3 + 4i = 


5 + 24i 


* 

** 

J| ^juJI ^ 2 ;JuJl Jil^ oLi ilJ> bJ-p 2 = X + iy 

^AJ st^Jl ^ y> Z Ji\y> jl ti' iz = x-vy 

. SJUJI ob^-Jl 




y 


r * 


♦ 1 * 


/ 


ll ' 5 ‘ 




Z — xAriy 


■fvrx»r.«t *»• 




0 ( 0 , 0 ) 



X* 






£ |3? 





*# 







iULJb- bJlP LnL»u 2 <H\jm ^ z j^Jl a*uJl 
z.z = (a; + iy) {x - iy) = x 2 + y 2 

» 

:£>t tfl 



12 2 = *2 + it /2 j *i=*i+* 2 /i jlS- ii| 


xi + iy i x 2 - *1/2 *1*2 + yiJ/2 + *(~* \Vi + *2j/l) 


*2 + * 2/2 *2 — * 1/2 


*2 + 1/2 


* 1 * 2 + 1 / 11/2 , ,* 2 l/l 

-2 , - o — + *~~2 




+ 1/2 


x; 


*l|/2 


+ 1/2 





mwmmm 






*i + 2 2 = *i + *2 + *(yi + 2/2) 


«1 + «2 = *1 + *2 - *(l/l +1/2) 

= *i - *1/1 + *2 - iy 2 = zi + ^2 




:at 


j dJJJb 


!J 



id.js av * h \ 




= 112:2 - yiU2 + i(xiy2 + x 2 y\) 





:^hJ! ^b^V! Jl UU* IJU, 
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x + iy = z viUlj z 


X 


iy 


x + iy dr 




:£>T 


i5 


, 12 : 


.z 


^ Axil 


^S^JI ^JLaD iSJlkJ! ( 


! z — x + iy 


j-^sn o* i»L~ji \z\ yji 


•••'.■"■'•'• •'•":•■ -V■•*;• 7;ft.*;,.*•/•■ V;.V:V;7. ; ■ ••/.'•'':•;*•■■/.‘/C••■.'•;’• .•'.•■•' ; . '’■ ■':.' 


X 


2 


2 


x + iy 





4.13 Js-idl 

L r J 1 ^ 


.0 
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<ijl\ jU.H\ 




. <CjLi» (JlSlil L; £» j *JU y. 


zi - Z 2 \ = \xi + (- 22)1 < 1^1 + I - Zi\ <1 | + |2l| + \z »I 


af 


l-^iI — \ z i 4- z 2 — z 2 \ < | 2 i 4- z 2 \ + \z 2 \ 








M-M < h+* 2 1 






hi - hi < 




-(hl-hl)<h + 22| 




r 





<4 jW iWSN 





7,3 JsLiiS 





5 Ji 1 





J* 


.(3 + 4t)(l + 2i) 
. (3 4- 4i) + (1 — 2i) 
.Re[(3 + 4t)(l — 2*) 
.Re[(l + 2i)(3-4t) 


(1 


(2 


(3 


(4 


(3 — 4i) 2 (3 + 4i) 


• \2 


(5 
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*4 
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7T 


<0<7T 


ii'jJi jUpVi v*L.Sn oULuJu ^uji 


zi = ri( cos 0i + i sin 0i) 


0^ IS) 



f2( COS 02 + * sin 02) 



z\.Z 2 = ri .T 2 [(cos 0i cos 02 - sin 0i sin 02) 



+(sin 0i cos 02 4- cos 0i sin 02)] 

: jl U*j 



: oliltJI L»a»w»I 


cos (0i 4- 02) = cos 0i cos 02 — sin 0i sin 02 
sin (0i 4- 02) = sin 0i cos 02 4- cos 0i sin 02 

z = r(cos 0 4 i sin 0) 


d\S IS) 


1 1 cos 0 - i sin 0 

z r(cos 0 +1 sin 0) cos 0 — t sin 0 


1 cos 0 — i sin 0 1 

r* cos 2 04sin 2 0 r 


(cos 0 — i sin 0) 






o>.\ jbe>i\ 


1 


(cos (-0) + i sin (-(9)) 



lOl (iUi ^jAj 

z\ _ ri(cos 0i + t sin 0i) 

22 ri{ cos 02 + i sin 02) 



(0i — 02) +1 sin (0i — 02)) 





US 




amm 


SMimm 









Z\ ~ y/2 dUiS' j 








iz 2 = v3 + ij z\ 










iz = r( cos 0 + i sin 0) 0IS’ 



> 
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\A j.W'iN 




6 = 7r/4 J r = \Jx 2 + y 2 = \/2 




z n — r n (cos n0 + i sin n$) 
207TN 

T / 


/20n 

+ tsin [T 




= 2 10 [cos 57r + i sin 57r] = 2 10 [cos -it + i sin 7r] 

= 2 10 (—1 + *0) = -1024 



: jl 

cj = p (cos </j + i sin </>) 

: jlj 

z = r (cos 0 + i sin 9) 

:ibUJl bH\ 

Z = Uj n 






cos 9 + i sin 9 ) = [p(cos cp + i sin tp] n 

= p n ( cos rup + i sin rup) 


cos j sin 








1,2, ...,n -1 
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n<p 


8 + 2kn i2tt SjjJ-Jl (j— 




V 


0 + 2 tor 


n 


:ibUJl J»J iiy UJl J\ 






II 



a/ 1 



cos 






; 'l«l 






n 







n 


* ' * • * •*. •*».**• r*i*» .*• •*,' 







.fc — 0,l,2,...,n 1 


10 JUla 


.(- 1 ) 


1/2 




J-aJI 


:dJi 




5 = 7r c r = l o! 


10.13 Jiill 

(-l^ = Vl[cos(^) + i S in(^)] 

.fc = 0,l b\ Ju-V 

.(-l) 1/2 = i <.k = 0 UXp 

,(—1) 1/2 = —i ifc=l UJtp 



U. jX\ 


! aa^LmJI a***s LJ I ^jA 
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>\ *Wi\ 



b ± \/b 2 — 4 ac 
2 a 


Otjl>- If !j tb 2 -4ac = 0 jl S til y> j^uJl X >-IjJI >b>Jt Lf! 
d)li tb 2 — 4ac < 0 (1)15 til L*l tb 2 — 4ac > 0 oL5 lit uLLLzJ*-* <1 





12 JL1* 


. x 3 — 1 — 0 ifeUJl Jji->- -b>-jI 
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ij^Jl o jJS 


oU 


c k n 4=- 0 jlS’ ISI 






jJI tgJ f (x) <jU t /(x) = /c 0 olS' lil 


iSiU-ji ji4 j^- jl* Jj^jj <i^Ji ^Sii Jl r 

j LJiiil 4j>-jjJl ^ ibl~ J* ^ ^ ^ 2 + i = o 

: JUJI J!>JI jt-J «J ^ 0% ^'j 

O^U^-; LjjJa- aJjUj J^J JJ>- Jj* <jy*H ilup^l! fUaJ Ja 

vdlj *Jl jl 2L2 Ja.1I aUpSII 


y Jlp 2L^Ji alJlpSlI ^ ^ ^ -b N [V] yUNl 'M 

[^*j] Jlj-Jl Ijl#> ^ yUjl <1>1» i>*^ J^J 

*. 4-J llj I I l I^ 

** -> • W 
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lA jl\ 



** & 1 ** ^ \ | 
W' 


jV /( X ) 


*^4L>t>w <Lo 3 J->" C-oIS" 


Jj^Sj U'y. tji^r JiS/l fj* f(x) ols 

j j5vj yu td\ jj-» a-^j- 4 dr 4 ^^Aj>Lx-oj /(a;) Aj^j-b»Jl 

.Coli jlJLL. c (x-c) J»UJl ^ 

:jU m eSjL^ f ( x ) *=!\P 'H 

/(x) = (x - c)/i(x) 




JU 


(1 


(2 


• n-1 ^ /i(x) a^j^ ^ 


n 


b>-jJiil l$J i-5"^ ^IjlpI o^U^j /(x) Jj3jA>JI c^liT ISI 

Ci,C2,...,Cn aJ" 4' (>“ n ^ ^ ‘ n>0 


/(x) = fc(x - Ci)(x - C 2 )...(x - (^-^(x - Cn) 


lull iJiP A: 


iULJL>- o!>L»Lx_o LgJj n > 0 ^1*-^ 


n 


2 : 4_5J> 1 jA 


jli t/(x) ijijJ^»«-U ljj-»- 2 ; jL£ li| AJli 

./(x) 4jijO>JJ jl=r '-4 


(3 


/(x) oijJ^JJ 015 lit (4 


i »„./ i i 




£ = V2 + iy/2 


aJ^Lw-aJI 4>-jI 




I | 

awSSaSsSS >•• 


{jl Jc>o V^2 + i\/2 ^laJl 41 p 


c n —- 3 t r 


7r/4 


.fc = 0,1,2 Oj£d 








M cos (S) +isin (^ + 


2fe7T 

“3” 


$2 


COS 


7 r 
12 


+isin (S)] 


^2 


COS 


3 7T 

T 


+ i sin ^ 


3tt 

4 


^2 


cos 


17tt 

12 


4- i sin ^ 


17tt 

T2~ 
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: jli 1 k = 0 L«41p 


: Oli t fc = 1 L«4 ^p 


: jli 1 fc = 2 Uxp 


14 JUU 


IX 


4 - 2x 2 - 3 = 0 iiiUJ' jjj=r J*rj\ 






X 


4 2x 2 — 3 = 0 SJaU-Jl jli ty = x 2 jl£ bl 


y2 _ 2 y - 3 = 0 


*U**-li J»- J* (j^. 


6±\/& 


4ac 


y 


2a 


; Jauu II*J 


y 


2 ± V4 + 12 

_ 


jii 


2-4 


y 


2 


1 


j 


\ 2 + 4 _ o 

1 « = -5- 3 


. x = i yfy J ^ ^ 0 1 ^r > “ J 


\ijs 
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: JS^JI > ui>JI ajuJI 5,15 dUlj 



Ml 




vUL5JL5 



:^L US’ tiilij ^JeuJI t/ 55^*31 aUpSII 5*~ij < j ^-+.i 

05 ISl 


ri(cos 0i + i sin 0i), *2 = r 2 (cos &2 + i sin 02 ) 


:0U 


wmmm 

WM;&& 

iist§ 

mimmi 





wmmxsmmm> 



m:*M; 


15 JLA* 


^Jailt j£Jl JU l + iv/3 vi'^Jl aJbJl ^ 


J-aJI 


:0^» >0 = tt/ 3 t r = 2 <l)t 


2e iir/3 


* 
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. x 2 — 6x + 18 = 0 (1 

. x 4 - 1 (2 

. x 6 _ 64 = 0 (3 

4x 4 + 19x 2 + 12 = 0 (4 

. —4x 2 + 3x — 5 = 0 (5 

. —3, —4i oljA>Jl 

. 4 — i, 4 4“ i IgJ (7 

.z 4 + 1 =0 (8 

. z 2 + (2i — 3)z 4— i = 0 itaU-dl J>- (9 

. z 4 + 4 = 0 ^UJl J>- (10 



. (2 + 2 i ) 10 (11 

(12 

2 2 7 

.(-t + V3i) 18 (13 



. x b - 4x 4 + 13x 2 = 0 Uj U.J I Jj- (14 

, w 3_ i = _^3 ifcuJl J- (15 

. z A — 2^/2z 2 + 4 = 0 5JaU*Jl J>- (16 
. z 6 — 22 ? + 2 = 0 iJaUJl (17 



468 






:x + iy Sj^l ‘10 ,J\ 1 o* tjL> 


.(3 + 2*)(-2 + 5t) 
. (—4 + *)(—7 + 2i) 
(-2 + 5*) + (-3 + 3t) 


2 + 7 i 


C5 9 


1 


'3 

-4 i 

17 

— hi 


2 i 


1 

'3 

-2* 

iW — iiiK » 

2 


4 -i 


5i — *(4 + 2i) 


• 0 


•\59 


(1 


(2 


(3 


(4 


(5 


(6 


(7 


(8 


(9 


(1 + if + (4* + 6) (10 

Ik^Jl &UJI > ‘15 J\ 11 ^ 

. 3x 4 - 2x 3 + 12x 2 — 8x = 0 (11 


. 4.2? + 4z + * = 0 (12 


.z 2 


1 (13 


.z 4 + z 3 + z 2 + z+ l= 0 (14 


. z 4 — 64 — 0 (15 

f + |.r ^ 06 
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<1 >\ 


+ 2\/3i) 15 (17 

. i, 1 — * Ua ^Jl &UJI (18 

** 

l^Jj <uijS>- jIJlpI ^ itllill Aj ijJo~ Jb»-jl (19 

. - 2,1 + 2 i 




iJaiJl Sjj-^aJl ^ aJUI aJ^JI alOP^l (20 


5 + V5i ( 


2 + 2v/3i (I 
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180 = u±JlLJI U JJ 



ah 

2 




ll-jVi x sjl^uji 


i 


2 




l~_a ( 


: ijjIjJI JU31 ( 


-V' l ^UJl ^y> 

a 2 + b 2 = c 2 











2a. 4" 2b 


, »h iw> ;w / 
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ji\\ j 








a 


4 >- L*-w<>J I 


4 a 





:^U>S I cijl y* 






2 a + 2 b = 







2 
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73 


Ato^*-i 




0.00 

0.05 

0.10 

0.15 

0.20 


0.25 

0.30 

0.35 

0.40 

0.45 


0.50 

0.55 

0.60 

0.65 

0.70 


0.75 

0.80 

0.85 

0.90 

0.95 


1.0 

1.1 

1.2 

1.3 

1.4 


1.0000 
1.0513 
1.1052 
1.1618 
1.2214 


1.2840 

1.3499 

1.4191 

1.4918 

1.5683 


1.6487 

1.7333 

1.8221 

1.1955 

2.0138 


2.1170 

2.2255 

2.3396 

2.4596 

2.5827 


2.7183 

3.0042 

3.3201 

3.6693 

4.0552 


,—x 


.iumni Mat *<"■"—"-win* 


1.0000 

0.9512 

0.9048 

0.8607 

0.8187 


0.7788 

0.7408 

0.7047 

0.6703 

0.6376 


0.6065 

0.5769 

0.5488 

0.5220 

0.4966 


0.4724 

0.4493 

0.4274 

0.4066 

0.3867 


0.3679 

0.3329 

0.3012 

0.2725 

0.2466 







3.0 

3.1 

3.2 

3.3 

3.4 


3.5 

3.6 

3.7 

3.8 

3.9 


4.0 

4.1 

4.2 

4.3 

4.4 


4.5 

4.6 

4.7 

4.8 

4.9 


5.0 

5.1 

5.2 

5.3 

5.4 


20.086 

22.198 

25.533 

27.113 

29.964 


33.115 

36.598 

40.447 

44.701 

49.402 


54.598 

60.340 

66.686 

73.700 

81.451 


90.017 

99.484 

109.95 

121.51 

134.29 


148.41 
164.02 
181.27 
200.34 

221.41 



0.0498 

0.0450 

0.0408 

0.0369 

0.0334 


0.0302 

0.0273 

0.0247 

0.0224 

0.0202 


0.0183 

0.0166 

0.0150 

0.0136 

0.0123 


0.0111 

0.0101 

0.0091 

0.0082 

0.0074 


0.0067 

0.0061 

0.0055 

0.0050 

0.0045 







474 





* 


r 1.5 

3 2 

4.4817 

0.2231 

, 1.6 

4.9530 

0.2019 

1.7 

5.4739 

0.1827 

] 

I 1.8 

1 1 

6.0496 

0.1653 ! 

: 1.9 

ft ^ 

6.6859 

% 

5 

0.1496 

| 2.0 

I 

7.3891 

j 

0.1353 

| 

i 2.1 

1 f 

8.1662 

0.1225 

| 2.2 

9.0250 

0.1108 

I 2.3 

9.9742 

1 

0.1003 

i \ 

2.4 

11.023 

0.0907 

I 1 

l 

2.5 

12.182 

■ 

1 

V 

0.0821 

2.6 

13.464 

0.0743 

4 

2.7 

14.880 

0.0672 

2.8 

16.445 

0.0608 

2.9 

. . 

18.174 

1 

0.0550 




i 


I 





«' 


. 1 r 

W 


r.-.«*v<?< 


5.5 

5.6 

5.7 

5.8 

5.9 


244.69 

270.43 

298.87 

330.30 

365.04 


<::w. xc.v.vw^^^v.-iv jc.v 


0.0041 

0.0037 

0.0033 

0.0030 

0.0027 


W. W . W ^ A «v.v 


6.0 

6.5 
7.0 

7.5 
8.0 


8.5 
9.0 

9.5 
10.0 

10.5 


403.43 

665.14 

1096.6 

1808.0 

2981.0 


4914.8 

8103.1 

13.360 

22.026 

36.316 


0.0025 

0.0015 

0.0009 

0.0006 

0.0003 


0.0002 

0.0001 

0.00007 

0.00005 

0.00003 
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< i ...,i£.\ 



0.0 

0.1 

0.2 

0.3 

0.4 


0.5 

0.6 

0.7 

0.8 

0.9 



In x 


- 2.3026 

- 1.6094 

- 1.2040 

- 0.9163 


- 0.6931 

- 0.5108 

- 0.3567 

- 0.2231 

- 0.1054 



x 


4.5 

4.6 

4.7 

4.8 

4.9 


5.0 

5.1 

5.2 

5.3 

5.4 


In x 

1.5071 

1.5261 

1.5476 

1.5686 

1.5892 


1.6094 
1.6292 
1.6487 
1.6677 
1.6864 


UJJi : 


r 



9.0 

9.1 

9.2 

9.3 

9.4 


9.5 

9.6 

9.7 

9.8 

9.9 




In x 

2.1972 

2.2083 

2.2192 

2.2300 

2.2407 



2.2513 

2.2618 

2.2721 

2.2824 

2.2925 


1.0 

1.1 

1.2 

1.3 

1.4 


0.0000 

0.0953 

0.1823 

0.2624 

0.3365 


5.5 

5.6 

5.7 

5.8 

5.9 


1.7047 

1.7228 

1.7405 

1.7579 

1.7750 


10 

11 

12 

13 

14 


2.3026 

2.3937 

2.4849 

2.5649 

2.6391 


1.5 

1.6 

1.7 

1.8 

1.9 


2.3 

2.1 

2.2 

2.3 

2.4 


0.4055 

0.4700 

0.5306 

0.5878 

0.6419 


0.6931 

0.7419 

0.7885 

0.8329 

0.8755 


6.0 

6.1 

6.2 

6.3 

6.4 


6.5 

6.6 

6.7 

6.8 
6.9 


1.7918 

1.8083 

1.8245 

1.8405 

1.8563 


1.8718 

1.8871 

1.9021 

1.9169 

1.9315 


15 

16 

17 

18 
19 


20 

25 

30 

35 

40 


2.7081 

2.7726 

2.8332 

2.8904 

2.9444 


2.9957 

3.2189 

3.4012 

3.5553 
















7.0 

1.9459 j | 

45 j 

3.8067 

7.1 

1.9601 I j 

50 | 

3.9120 

7.2 

1.9741 


55 | 

4.0073 

7.3 

1.9879 I 1 

? 1 

60 j 

4.0943 

7.4 

1 

2.0015 

1 

i 

65 1 

4.1744 

7.5 

2.0149 


70 1 

4.2458 

7.6 

2.0281 

! 75 j 

4.1375 

* 

7.7 

2.0412 j ! 

80 

4.3820 

7.8 

2.0541 ! 


85 

4.4427 

7.9 

• 

2.0669 j 


90 i 

4.4998 

1 8.0 

I 

2.0794 

I 

95 

4.5539 

8.1 

2.0919 

1 

100 

4.6052 

8.2 

2.1041 


200 

5.2983 

8.3 

2.1163 


300 

5.7038 

8.4 

2.1282 


400 

5.9915 

8.5 

2.1401 


! 500 

1 6.2146 

8.6 

1 2.1518 ! 

600 

6.3969 

8.7 

2.1633 

I 

700 

I 

6.5511 

ft 

8.8 

2.1748 


800 

6.6846 

! 8.9 

2.1861 

c 

c 


900 

1 

. 

1 6.8024 

< . .m—nviui- 


’ 
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X 

0.0 

0.1 

0.2 

0.3 

0.4 


0.0000 

0.10017 

0.20134 

0.30452 

0.14075 


1.0000 
1.0050 
1.0201 
1.0453 
1.0811 





sn h x \ cos h x j cos h x 


0.0000 


0.09967 

0.19738 

0.29131 

0.37995 


3.0 

3.1 

3.2 

3.3 

3.4 


sin/i x cos h x i tank x 


10.018 

11.076 

12.246 

13.538 

14.965 


10.068 

11.122 

12.287 

13.575 

14.999 


0.99505 

0.99595 

0.99668 

0.99728 

0.99777 


0.5 

0.6 

0.7 

0.8 

0.9 


0.52110 

0.63665 

0.75858 

0.88811 

1.0265 


1.1276 

1.1855 


1.3374 

0.4331 


0.46212 

0.53705 


1.2552 I 0.60437 


0.66404 

0.71630 


3.5 

3.6 

3.7 

3.8 

3.9 


16.543 

18.285 

20.211 

22.239 

24.691 


16.573 

18.313 
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